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Rodman in 1908 described an operation for the rad-
ical treatment of breast cancer which embraces the

Fig. 1.—A, pectoralis major muscle.

good features of the most approved and accepted
methods.

In the past three and one-half years, my associate,
S. D. Molyneux, and myself, have operated in 117
breast cases. Of this number 79 had the radical

Fig. 2.—A, pectoralis major muscle;  , acromiothoracic artery; C,
pectoralis major (clavicular portion); D, pectoralis minor muscle; E,
long thoracic artery.

operation, 77 for carcinoma, 1 for sarcoma, and 1 for
tuberculosis, and in 74 instances we used the Rodman
operation. This number of cases is far too small, and
the length of time since operation too short, to justify
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any conclusions about results; still we have employed
the operation frequently enough to be impressed with
the good points, and believe it to be one of the best
radical operations.

Rodman emphasizes the importance of a primary
axillary dissection, because by working from the
axilla instead of toward it the danger of expressing
cancer-cells into the adjacent tissues is avoided.

Often it is very important to inspect the extent of
axillary involvement before it can be decided whether
or not a complete operation is justifiable. The late
S. W. Gross called attention to this thirty-five years
ago. Judd, in a late paper, points this out, and believes
that many advanced cases would not be subjected to
the radical operation if the extent of axillary involve¬
ment was first determined.

Willy Meyer first practiced and advocated ligating
the axillary vessels at their point of origin to lessen
the amount of hemorrhage. More blood is lost in any
type of operation which attacks the breast first, instead
of the axilla, because the same vessels are cut across

Fig. 3.—A, pectoralis maj'or muscle;  , pectoralis minor; C, pector-alis major (clavicular portion) ; D, acromiothoracic artery ; E, long
thoracic artery and vein; F, nerve of Bell; G, alar thoracic artery andvein; H, subscapular artery, vein and nerve.

several times in working toward their points of origin.
Long exposure of a large denuded area of the

chest, which occurs in operations that work from
sternum to axilla, tends to produce shock. With less¬
ened hemorrhage the time of operation is shortened,
and shock is minimized.

Rodman's primary incision is a straight one, begin¬ning one inch below the clavicle, two fingers' breadth
from and parallel to the sulcus, between the deltoid
and pectoralis major muscles. An incision extending
on the arm frequently forms a cicatrix, which limits
the range of motion of the arm, and at times causes
edema. Our patients have had splendid use of the
arm after operation.

The axilla is exposed by severing the tendons of
the pectoralis major and minor muscles at their inser¬
tions. As a rule, the clavicular portion of the pec¬toralis major is not removed, unless the growth is in
the upper outer quadrant of the breast (Fig. 1). The
acromiothoracic and the lon<? thoracic arteries run
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parallel (above and below, respectively), to the tendon
of the pectoralis minor muscle, and should not be
injured during this step of the operation (Fig. 2).
By cutting the costocoracoid membrane, the space of
Morenheim is well exposed.

The dissection of the axilla begins at the apex and
extends from above downward and from within out¬
ward. As the sheath and fat are removed from the
axillary vessels the acromial, long and alar thoracic,

Fig. 4.—Incision for removal of breast.

and the subscapularis branches of the axillary artery
are encountered in the order named (Fig. 3). These,
with their accompanying veins, are cut, and the proxi¬mal ends ligated. No attempt should be made to
remove individual enlarged glands. The contents of
the axilla should be removed en masse, as a gland-
bearing fascia. When this dissection has been com¬

pleted nothing is left on the inner aspect of the axilla

Fig. 5.—A, sheath of rectus muscles; B, acromiothoracic artery; C, long thoracic
artery; D, pectoralis major (clavicular portion); E, axillary vein; F, alar thoracic
artery; G, subscapular muscle; H, subscapular artery and vein; I, latissimus dorsimuscle; /, subscapular nerve; K, nerve of Bell.

but the posterior thoracic, or nerve of Bell, and pos¬teriorly the long, subscapular nerve.
The breast is removed by an incision beginning at

the middle of the primary incision, encircling the
breast, and extending downward to a point midwaybetween the ensiform and umbilicus (Fig. 4). The

oval should be 5 or 6 inches or more at its greatestbreadth, and the incision must never come within 2
inches of the edge of the growth. The subcutaneous
tissues are cut on a slant, so that the skin is every¬
where undermined for a distance of several inches
from the edges of the wound. Rodman and Juddpractice free dissection of the superficial and deepfascia, as first advocated by Mr. Hanley, who believes
that the peritoneal cavity has been invaded by the

Fig. 6.—Closure of wound.

permeation of cancer-cells along fasciai planes, the
rectus particularly.

While a large amount of skin, equidistant in all
directions, must be removed, it is rare that skin-graft¬ing ever becomes necessary to close the wound. Juddshowed that recurrences in the skin occur more fre¬
quently in cases in which a large amount of skin had
been removed, but the fascia underneath saved, than

when less skin was taken and a very free
dissection of the superficial and deep fascias
was made. He believes that skin nodules
are developed from extension along the
lymphatics in the fascia, and not from those
in the skin itself, and urges a wide dissec¬
tion of the superficial and deep fascia, begin¬ning in the axilla, extending down over, and
including the pectoral muscles from the
sternum outward over the muscles of the
back and downward, including the fascia of
both recti (Fig. 5).

Rodman
'

advises exploring the supraclav-icular glands by a separate incision, if the
growth is situated in the upper hemisphereof the breast, or if the axillary glands are
badly involved. It is our custom to consider
cases inoperable if section of the supraclav-icular glands should show cancer involve¬
ment, for we believe that internal metastasis
has already occurred.

We have a large wound to close ; on the
chest, the cut ends of the pectoral muscles
and the intercostals are exposed, below, the
external oblique and recti, posteriorly, the
latissimus dorsi, the teres maior and sub-
scapularis muscle, and long subscapular

nerve, the inner aspect of the axilla, the neve of
Bell, and the digitations of the serratus magnus
muscle.

Closure of the wound is begun where it was started,
near the clavicle. Closure of the oval is begun at the
sternal end. After advancing one-third of the dis-
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tance it can be determined if the flaps can be approx¬
imated readily. If this is impossible, the axillary por¬
tion of the large wound is closed, advancing one-third
of the distance. The central one-third, which cannot
be approximated, is covered by Thiersch grafts, taken
from the thigh (Fig. 6).

We do not employ drainage, except in fleshy per¬
sons or when there has been any undue amount of
trauma, and we rarely are troubled by serum. Since
leaving the sternal ends of the pectoralis major and
minor, as advocated by Rodman lately, the flaps adhere
readily to the chest wall, and dead space is better
obliterated. The arm is released after twenty-four
hours, and passive motion and masscge begun early
(Fig. 7).

I am glad to report that patients with breast tumors
are coming to us much earlier for consultation than a

Fig. 7.—Function of arms, after double operation.

few years ago. The percentage of operations for
benign tumors has increased very much and we see

fewer inoperable cancers of the breast.

CANCER VACCINE AND ANTICANCER GLOB-
ULINS AS AN AID IN THE SURGICAL

TREATMENT OF MALIGNANCY
J. WALTER VAUGHAN, M.D.

Associate Attending Surgeon to Harper Hospital, Assistant Clinical
Professor of Surgery in Detroit College of Medicine and Surgery

During the past six years I have devoted consider-
able time to the study of specific cancer therapy, and
various phases of these investigations have been pub-
lished from time to time as definite facts of scientific
interest were obtained. The work is based on the
theory1 first published in 1910, which states that
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1. Vaughan, J. W.: Some Modern Ideas of Cancer, The Journal
A. M. A., May 7, 1910, p. 1510.

through altered chemical nature the normal tissue-cell
changes into the malignant cell.

If a malignant cell is chemically different in its
protein content from a normal tissue-cell it should be
possible to sensitize an animal to one protein and not
the other. That this is the case has been proved and
it has also elicited knowledge concerning a new and
extremely interesting form of sensitization to which
has been given the term "transitory sensitization."

Formerly I have purposely refrained from mention-
ing the therapeutic results obtained in these investi-
gations in the belief that at least from three to five
years should elapse before any correct judgment could
be obtained. Now, however, sufficient time has passed
and I believe that the results are of enough value to
publish a detailed report. With regard to the thera¬
peutic application of specific therapy I will limit the
report to the first one hundred cases. This is done
because of the fact that in this group all cases under
consideration will be such as have been under observa¬
tion from at least one to six years. The results
obtained since then have been more gratifying and
the improvements in technic will be mentioned, but
the cases have not been under observation long enough
to justify definite conclusions.

The scientific portion of the work is a correlation,
for the most part, of work previously published and
only reference to this will be given. The theory on
which this work has been done is given in "Protein
Split Products," Chapter XIV.

In the early part of 1910 I first began the injection
of serum obtained from sheep and rabbits, when their
large mononuclear count was highest, after sensitiza¬
tion to cancer protein, in cases of human carcinoma
and sarcoma. Previously I had employed such serums
in mouse carcinoma and, while retrogression and dis¬
appearance of many mouse tumors was observed, yet,
with the strain in my possession, the number of spon¬
taneous recoveries among controls was so great that
conclusive records could not be drawn. It is inter¬
esting, however, to note that Abderhalden2 has recently
reported favorably on the use of such a serum in rat
sarcoma. His serum was obtained twenty-four hours
after the injection of the sensitizing dose, which is
the time that the increase in large mononuclear cells
is usually highest and his report is a gratifying con¬
firmation of my work.

As stated above and previously published,3 how¬
ever, injections of both rabbit- and sheep-serum from
animals sensitized were given in twelve inoperable or
recurrent cases.

Of these twelve cases eight were given rabbit-serum
and four, sheep-serum. Injections of from 1 to 5 c.c.
were made every second or third day. Of the cases
treated with sheep-serum one became sensitized after
three weeks and two others developed an acute nephri¬
tis. Of the eight given rabbit-serum, four developed
an acute nephritis with blood and albumin in the urine
at the end of four weeks. While in all cases there
was improvement in the condition of the malignant
growth, yet the use of the serum was discontinued,
since in over 50 per cent, of the cases in which it was
tried, the serum complications rendered it impracti¬
cable. While I now realize that the initial doses of

2. Abderhalden, E.: Influence on Rat Tumors of Serum Contain-
ing Ferments Protecting Against Some of the Tumor Elements, Med.
Klin., Berlin, Feb. 9, 1914, p. 183.

3. Vaughan, J. W.: Blood Changes Caused by the Hypodermic
Administration of the Cancer Proteid, The Journal A. M. A., Nov. 15,
1912, p. 1764.
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